Effects of in vivo administration of growth hormone on milk production and in vitro hepatic metabolism in dairy cattle.
Bovine growth hormone (50 IU/d) or placebo injections were administered for 11 consecutive d to Holstein cows (four per treatment) in midlactation. Growth hormone injections increased milk yield, efficiency of milk production, and concentrations of growth hormone and free fatty acids in plasma. Concentrations of beta-hydroxybutyrate and acetoacetate in whole blood and glucose in plasma were not affected by treatment. Liver biopsies were taken from both groups of cows 8 d prior to and on the last day of injection. Liver slices were used for in vitro incubations with carbon-14-labeled propionate, alanine, butyrate, and palmitate. Rates of substrate metabolism before and after placebo treatment were similar. Compared with pretreatment, however, liver slices from cows receiving growth hormone had significantly higher rates of propionate conversion to both glucose and carbon dioxide. There was also a nonsignificant increase in rate of alanine conversion to glucose and carbon dioxide. Growth hormone treatment did not change in vitro production of ketones or carbon dioxide from butyrate or palminate. Results indicate that growth hormone increases hepatic capacity for propionate metabolism and supports the concept that growth hormone partitions fatty acids for preferential use by mammary tissue.